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(54) PRINTING DEVICE 

(57)Abstract: 

PURPOSE: To automatically perform all the works 
ranging from the inputting of data to the outputting of 
totalized result on form paper in print by simple operation 
without using host apparatus. 
CONSTITUTION: A printing device, within which a 
printing part and a controlling part are equipped, is 
equipped with slots 2-1 and 2-2, an operation displaying 
part 3, a mark sheet reader 4, a paper cassette insertion 
port 5 and the like so as to put the predetermined print 
on paper in order to deliver printed paper with delivery 
rollers 6 to a delivery tray part 7. For example, a 
software card, in which the software for the scorecard of 
a golf, is installed in the slot 2-1 so as to let the mark 
sheet reader 4 to read the marks in the scorecard of 

every player and perform simple inputting operation through the operation displaying part 3 in 
order to automatically totalize scores, calculate the gross and net of every player, decide 
ranking and output in print in the predetermined scorecard form of golf competition. 
Duplicatingly printing on fixed form paper may well be performed by the number of the 
entrants of the golf competition. Further, the outputting in print on a large-sized paper for site 
placarding can also be carried out by connecting with a plotter. 
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roller for inhalation of air and exhaust air. 

By the way, in said moving valve mechanism V, if the rocker arms 22 and 23 with a 
roller are used, it is unavoidable that some path clearance arises, respectively between the 
roller shaft 28 and a needle bearing 29 and in a needle bearing 29 and the roller boss 27, 
it will be struck and the fault which this path clearance multiplies by the tappet clearance 
which a moving valve mechanism has, and is generated in a valve gear system that a 
sound becomes large will be produced. 

Moreover, in Fig. 1 , if the valve train cam shaft 16 rotates in the direction of 1st [ ** ] 
Fig. arrow-head A, a roller 24 rolls, and ** and the exhaust side rocker arms 21 and 22 
will be rocked at the circumference of the rocker arm shaft 1 9 and 20, respectively, and 
will carry out the switching action of** and the exhaust valves 10 and 11. such a process 

— setting - the nose of** and exhaust cams 18 and 17 — the force to which the lift of the 
edge of the rocker arm body 23 tends to be carried out through a roller 24 in case 
Sections 18n and 17n start contact on a roller 24 It has component-of-a- force B' of a 
direction which goes to corresponding rocker arm shaft 19 and 20 side, and B, and for 
this component-of-a- force B' and B, in each rocker arms 21 and 22, it originates in 
existence of a roller 24 and the above-mentioned path clearance between rocker arm body 
23, and is struck by that mutual, and a sound is generated. Moreover, the magnitude of 
such component of a force With regards to the mutual location of **, the rocker arms 21 
and 22 for exhaust air, and a cam shaft 16, and the hand of cut (specifically the above a 
nose the Sections [ 1 8n and 17n ] roller 24 hand of cut in the case of contact initiation) of 
a cam shaft 16, there is some difference by the air inlet cam 1 8 and exhaust cam 17 side. 
The direction of the above-mentioned component of a force B by the side of a rocker arm 
(the example of illustration rocker arm 22 for exhaust air) becomes larger than above- 
mentioned component-of-a-force B f by the side of the rocker arm (the example of 
illustration inhalation-of-air rocker arm 21) of that another side, the nose in the case of 
the above-mentioned contact initiation for this reason, while biasing to the Sections 

[ 18n and 17n ] before [ a hand of cut ] side There is an inclination of an exhaust valve 
system for it to be struck the account of a top and for the direction of a sound to become 
large, the rocker arm 22 side of the former, in addition - the case where the hand of cut 
of the valve train cam shaft 16 is said hard flow (an arrow head A and opposite direction) 

— natural — said — it is struck and, as for a sound, the direction of an inlet- valve system 
becomes large. 

Are struck, and also take a difference of a sound into consideration, any are struck, and it 
enables it to also reduce a sound effectively, it ** and this example based on this 
invention can be set to these two valve gear systems — namely, - ** and the cam side of 
exhaust cams 18 and 17 — the base round parts 18b and 17b - and the upheaving nose, 
although Sections 18n and 17n are formed Go up to the Sections [ 18n and 17n ] start 
section, and the buffer curves Ci and Ce are set up. especially ~ the nose — the buffer 
curvilinear constant kthetae of the uphill buffer curve Ce of a cam with the larger 
moreover, especially above-mentioned component of a force (the example of illustration 
exhaust cam 17) is set up smaller (that is, inclination becomes loose — as) than the buffer 
curvilinear constant kthetai of the uphill buffer curve Ci of the cam (this example air inlet 
cam 18) of the another side. That is, when it considers as angle-of-rotation thetae (deg.) 
of the angle-of-rotation thetai (deg.) exhaust cam 17 of an air inlet cam 18, the amount hi 
of lifts of the uphill buffer curve Ci of an air inlet cam 1 8 (mm), and the amount he of 



lifts of the uphill buffer curve Ce of an exhaust cam 17 (mm), it becomes as it is shown in 
Fig. 3 , and it is kthetae<kthetai, for example, is set up with kthetae=0.02kthetai=0.029. 
In addition, if the hand of cut of a valve train cam 16 becomes reverse, naturally it will 
become kthetai<kthetae. 

if the valve train cam shaft 16 rotates now, ** and the exhaust side rocker arms 21 and 22 
will be rocked by turns by ** and exhaust cams 18 and 17 — having — timing 
predetermined in ** and exhaust valves 10 and 11— with, although closing motion 
actuation is carried out As mentioned above in ** and the cam side of exhaust cams 1 8 
and 17 Since the uphill buffer curves Ci and Ce by the side of valve opening are formed, 
respectively, each opens slowly, ** and exhaust valves 10 and 1 1 are produced and struck 
at the time of valve opening, and noise, such as a sound, is reduced. The near valve gear 
system with which the noise becomes large more among the valve gear systems of ** and 
an exhaust air system especially, having made the buffer curve kthetae of the uphill 
buffer curve Ce of the valve gear system of an exhaust side smaller in other valve gear 
system and this example than the buffer curvilinear constant kthetai of the uphill buffer 
curve Ci of the valve gear system of an inspired air flow path in this example — much 
more — effective - said — it is struck and a sound is reduced. 
C. According to the example more than an effect of the invention, according to this 
invention, so that clearly In the OHC mold moving valve mechanism which prepared ** 
which makes a pair, and the rocker arm shaft for exhaust air in the both sides of a valve 
train cam shaft, while constituting ** and the rocker arm for exhaust air with a roller, 
respectively An uphill buffer curve is set as the start section of the section, respectively, 
the nose of ** and an exhaust cam — said nose among ** and the rocker arm for exhaust 
air — the nose at the time of the section starting contact on a roller — the buffer 
curvilinear constant of the uphill buffer curve of the cam corresponding to the rocker arm 
of the direction biased to the before [ a hand of cut ] side of the section Since it set up 
smaller than the buffer curvilinear constant of the uphill buffer curve of the cam 
corresponding to the rocker arm of the another side It can reduce effectively each that it is 
struck and a sound occurs [ from which magnitude differs from those valve gear systems 
with regards to the existence of a rocker arm body and the path clearance between rollers 
in each rocker arm etc. in the case of valve opening of ** and an exhaust valve ]. 
Therefore, the actuation noise of a valve gear system can be reduced effectively as a 
whole, mitigating the frictional resistance of a valve gear system by adoption of the 
above-mentioned roller, and aiming at improvement in an engine performance. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

It is the graph with which a drawing shows one example of this invention, some drawings 
of longitudinal section of the internal combustion engine with which Fig. 1 was equipped 
with this invention equipment, and Fig. 2 show the perspective view of a rocker arm with 
a roller, and Fig. 3 shows the uphill buffer curve by the side of ** and valve opening of 
an exhaust side. 

E .... An engine body, Ci, Ce .. An uphill buffer curve, kthetai, kthetae Buffer 
curvilinear constant 

2 [ .. 19 **, an exhaust cam 20 / .. 21 A rocker arm shaft, 22 / .. A rocker arm with a 
roller 23 / .. A rocker arm body, 24 / .. Roller ] .... 10 The cylinder head, 1 1 .. **, an 
exhaust valve, 16 .. 18 A valve train cam shaft, 17 
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CLAIMS 



[Claim(s)] 

[Claim 1] To the cylinder head (2) of the engine body (E) characterized by providing the 
following ** which makes a pair, and the rocker arm shaft for exhaust air (19 20) are 
prepared in the both sides of **, the valve train cam shaft (16) which has an exhaust cam 
(18 17), and this cam shaft (16). ** and the rocker arm for exhaust air (21 22) are 
supported respectively free [ rocking ] on these rocker arm shaft (19 20). An internal 
combustion engine's OHC mold moving valve mechanism the end of said ** and the 
rocker arm for exhaust air (21 22) is connected [ mold ], respectively, and it comes 
[ mold ] to connect [ exhaust cam / (18 17) / said ** and ] those other ends at ** and an 
exhaust valve (10 11) Said ** and the rocker arm for exhaust air (21 22) are a rocker arm 
body (23), respectively. Consisting of a roller (24) which is supported to revolve by the 
point section of this body (23) free [ rolling ], and contacts said ** and an exhaust cam 
(18 17), said ** and the cam side of an exhaust cam (18 17) are a base round part (18b, 
17b), respectively, the nose which upheaves from this base round part (18b, 17b) — the 
section (18n, 17n) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

A. The purpose of invention (1) Field-of-the-invention this invention on industry relates 
to the moving valve mechanism equipped with an internal combustion engine's rocker 
arm with a roller. 

(2) Usually hardly prepare the uphill buffer curve by the side of the inhalation of air of a 
valve train cam, and valve opening of an exhaust valve conventionally [ Prior-art ] what 
used the rocker arm included in this equipment in an internal combustion engine's OHC 
mold moving valve mechanism as the rocker arm with a roller which consists of a rocker 
arm body and a roller which it is supported to revolve free [ transmission in the point 
section of this body ], and is contacted by the valve train cam. 

(3) In the trouble which invention tends to solve, and the thing equipped with the rocker 
arm with a roller in the OHC mold moving valve mechanism in time The moving valve 
mechanism equipped with such a rocker arm with a roller while there was an advantage 
that the frictional resistance of the articulated section of a cam and a rocker arm was 
reduced, and improvement in an engine performance and fuel consumption could be 
aimed at besides a tappet clearance Since path clearance occurs also between a rocker 
arm body and a rolling roller, there is a trouble of becoming large compared with the 
thing using the rocker arm in which such path clearance multiplies, it is struck between 
each part material, and a sound does not have a roller. 

Then, these people already prepared the uphill buffer curve by the side of valve opening 
in the cam side of a valve train cam, and have proposed the moving valve mechanism 
which is struck without this exerting trouble on ** by the valve train cam, and the closing 
motion timing of an exhaust valve at all, and aimed at reduction of a sound (Japanese 
Patent Application No. No. (refer to JP,62-10406,A) 149779 [ 60 to ]). 
According to the result of having **(ed) and having repeated researches and 
developments further, while is arranged in the both sides of a valve train cam shaft. In a 
valve gear system (for example, inspired air flow path valve gear system) and the valve 
gear system (for example, exhaust side valve gear system) of another side The force to 
which the lift of the edge of a rocker arm body tends to be carried out through a roller in 
case the cam-nose section starts contact on a roller, Relating with the component of a 
force of the direction which goes to a rocker arm shaft side, are different from the mutual 
location of **, the rocker arm for exhaust air, and a cam shaft, and the hand of cut of a 
cam a little. The direction of the above-mentioned component of a force by the side of the 
rocker arm biased to the before [ a hand of cut ] side of the section becomes larger than it 
by the side of the rocker arm biased to that method Kogo side of rotation, namely, the 
nose in the case of the above-mentioned contact initiation — for this reason In the rocker 
arm of the former, this invention person studied that it originated in existence of said path 
clearance between a roller and a rocker arm body, and there was an inclination between a 
roller and a rocker arm body for said component of a force to be comparatively big and 
for it to be struck and to generate a sound. 

This invention was proposed in view of the above, and change the inclination of the 



uphill buffer curve by the side of valve opening of the valve train cam which operates 
said two valve gear systems, respectively by the inspired air flow path and the exhaust 
side. The uphill buffer curve of said valve train cam which is struck and operates the 
valve gear system of a side with many sounds by namely, the thing for which the valve 
gear system of another side is made into low-gradient rather than the uphill buffer curve 
of the valve train cam which operates It aims at offering an internal combustion engine's 
OHC mold moving valve mechanism which is struck the account of a top and enabled it 
to reduce generating of a sound effectively as a whole. 

B. Configuration of invention (1) In order to attain the The means for solving a technical 
problem above-mentioned purpose, according to this invention The valve train cam shaft 
which has ** and a cam for exhaust air in the cylinder head of the body of an airframe, 
And ** which makes a pair, and the rocker arm shaft for exhaust air are prepared in the 
both sides of this cam shaft. ** and the rocker arm for exhaust air are supported 
respectively free [ rocking ] on those rocker arm shafts. In an internal combustion 
engine's OHC mold moving valve mechanism the end of said ** and the rocker arm for 
exhaust air is connected [ mold ], respectively, and it comes [ mold ] to connect [ cam / 
said ** and / for exhaust air ] those other ends at ** and an exhaust valve Said ** and the 
rocker arm for exhaust air consist of a roller which is supported to revolve respectively 
free [ rolling in the point section of a rocker arm body and this body ], and contacts said 
** and the cam for exhaust air. Said ** and the cam side for exhaust air the nose which 
upheaves from a base round part and this base round part, respectively, while having the 
section It goes up to the start section of the section, and a buffer curve is set up. this — a 
nose - among said ** and the rocker arm for exhaust air said nose - the nose at the time 
of the section starting contact on a roller - the buffer curvilinear constant of the uphill 
buffer curve of the cam corresponding to the rocker arm of the direction biased to the 
before [ a hand of cut ] side of the section is set up smaller than the buffer curvilinear 
constant of the uphill buffer curve of the cam corresponding to the rocker arm of the 
another side. 

(2) ** In each ** rocker arm, it originates between a rocker arm body and a roller at the 
unescapable backlash in bearing in the meantime etc., and some path clearance exists, 
by the way, the nose of each cam - the force to which the lift of the edge of a rocker arm 
body tends to carry out through a roller in case the section starts contact on a roller 
(namely, when valve-opening initiation of the valve to which each cam is equivalent is 
carried out) has the component of a force of the direction which goes to a rocker arm 
shaft side, is struck by that mutual with regards to existence of a roller and the above- 
mentioned path clearance between rocker arm bodies, and generates a sound in each 
rocker arm, respectively for this component of a force. Moreover, the magnitude of such 
component of a force is different a little by the air inlet cam and exhaust cam side with 
regards to the mutual location of **, the rocker arm shaft for exhaust air, and a cam shaft, 
and the hand of cut of a cam. that is While biased to the before [ a hand of cut ] side of 
the section, the nose in the case of the above-mentioned contact initiation ~ the rocker 
arm (this example inhalation-of-air rocker arm 21) side of the another side the above- 
mentioned component of a force [ the direction of the above-mentioned component of a 
force (this example B) by the side of a rocker arm (at the example explained concretely 
below, it is the rocker arm 22 for exhaust air) ] (-- it becoming large and there being said 
inclination for it to be struck and for a sound to become comparatively large, by the 



rocker arm of that former rather than B 1 ), for this reason, but in this example According 
to said configuration of this invention, go up also to the start section of the nose of which 
cam, and a buffer curve is set up. Since the buffer curvilinear constant of the uphill buffer 
curve of a cam with the larger moreover, especially above-mentioned component of a 
force (this example exhaust cam 17) is set up smaller than the buffer curvilinear constant 
of the uphill buffer curve of the cam (this example air inlet cam 18) of the another side, It 
is struck the account of a top from which valve gear system, and a sound is also reduced 
as much as possible. 

(3) Fruit ** A drawing explains one example of this invention below an example. 
In Fig. 1 , a SOHC mold internal combustion engine's engine body E is equipped with a 
cylinder block 1 and the cylinder head 2 bound through a gasket 3 on the deck side. 
Fitting of the sliding of a piston 5 is made free to the cylinder bore 4 of a cylinder block 1, 
and the piston 5 is interlocked with a crankshaft (not shown) through a connecting rod 6. 
Said cylinder head 2 is the so-called cross-flow mold with which inhalation of air and 
exhaust air flow to one side, and a suction port 8 and the exhaust air port 9 are opened for 
free passage by the combustion chamber 7 which meets the top face of said piston 5. 
Bearing of the sliding of said **, ** which open and close the ports 8 and 9 for exhaust 
air, and exhaust valves 10 and 1 1 is made possible to the cylinder head 2, and ******** 
and exhaust valves 10 and 1 1 are deflected by valve springs 12 and 13 in the direction of 
closing. 

The valve train room 15 is formed with the cylinder head 2 and the cylinder-head cover 
14 prepared in that upper part, and the moving valve mechanism V for operating said ** 
and exhaust valves 10 and 1 1 is formed in this valve train room 15. Bearing of the 
rotation of the valve train cam shaft 16 is made free to the KUKANKU shaft and parallel 
which are not illustrated between **, an exhaust valve 10, and 1 1 in the valve train room 
15, and ** and exhaust cams 18 and 17 are formed in this shaft 16 at one. 
The rocker arm shafts 19 and 20 of an parallel pair fix. the both sides on the valve train 
cam shaft 16 - setting ~ a cylinder head 2 top - this shaft 16 and abbreviation ~ 
Inhalation of air and the rocker arms 21 and 22 with a roller of an exhaust side are 
supported to revolve by those rocker arm shafts 19 and 20 free [ rocking ]. Those rocker 
arms 21 and 22 ** of a valve train cam 16, and exhaust air 18 and 17, The upper limit of 
** and exhaust valves 10 and 1 1 is connected, and rotation of these cams 18 and 17 is 
transmitted to ** and exhaust valves 10 and 11, respectively. 

The boss 25 to which said rocker arm body 23 penetrates said rocker arm shaft 19 or 20 
in the center section is drilled by the rocker arms 21 and 22 with a roller consisting of a 
rocker arm body 23 and a roller 24 supported to revolve by the point section free 
[ rotation ], as clearly shown in Fig. 2 , and the adjusting screw 26 for accommodation of 
a tappet clearance is screwed in the end face, and the lower limit of this **** 26 is 
contacted by the upper limit of an inlet valve 1 0 or an exhaust valve 1 1 . Moreover, the 
roller shaft 28 is fixed to the roller boss 27 which it was formed in the shape of a branch 
fork, and was drilled there, the tip of the rocker arm body 23 is supported to revolve by 
this roller shaft 28 free [ rolling of said roller 24 ] through a needle bearing 29, and this 
roller 24 is contacted by ** of the valve train cam shaft 16, and exhaust cams 18 and 17. 
If rotation of the crankshaft which is not illustrated now is interlocked with and the valve 
train cam shaft 16 drives, closing motion actuation of** and the exhaust valves 10 and 
1 1 will be carried out to predetermined timing through the rocker arms 21 and 22 with a 
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(57) [Abstract] 

[Objects of the Invention] The printer which does automatically all 
activities until it carries out the printout of the total result to a 
form form from a data input by easy actuation, not using a host device 
is offered. 

[Elements of the Invention] A printer 1 is equipped with a slot 2-1, 2-2, 
the actuation display 3, a mark sheet reader 4, and form cassette 
insertion opening 5 grade, equips the interior of equipment with the 
printing section and a control section, performs predetermined printing 
in a form, and discharges a printed form in the paper output tray 
section 7 with the delivery roller 6. For example, if equip a slot 2-1 
with the soft curd 8 with which golf scorecard software was stored, a 
mark sheet reader 4 is made to read the mark of the scorecard for every 
player and easy alter operation is performed from the actuation display 
3, a score will be totaled automatically, a gross and a network will be 
computed for every player, ranking will be attached, and a printout will 
be carried out in predetermined golf competition scorecard form. Copy 
printing of several competition participant minutes may be carried out 
with a fixed form form, a plotter is connected, and a printout can be 
carried out to the large-sized form for the hall notice. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The printer characterized by providing the following The mark 
sheet reader which reads the information written in the mark sheet The 
printing control means which compounds and carries out the printout of 
the processing unit which processes the information read by this mark 
sheet reader according to a predetermined principle, the form memory 
which memorizes the form information for printing the result of an 
operation of this processing unit, a text generating means generate the 
text corresponding to the result of an operation of said processing unit, 
the text which this text generating means generated, and the form 
information memorized by said form memory 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printer which 
reads the information written in the mark sheet form, and carries out a 
printout in predetermined form. 
[0002] 

[Description of the Prior Art] At the golf competition which contests by 
many men gathering conventionally, after game termination, the ranking 
of game results is announced and usually commends a person with 
excellent results, the person who occupied predetermined ranking. For 
this reason, those who became an organizer collect all participants' 
scorecards after game termination, and post the name of the participants 
in each all the members, the score of an outside track, the score of an 
inside corner, a handicap, etc. to the big predetermined column of a 
form form to extent which all the members can look through by at the 
assembly [ of an exhibition ]. And after adding a postscript to the 
column which computes each gross and network and corresponds a 
calculation result, these networks were compared, ranking was filled in 
and a series of activities of ******ing for the hall were done. 
[0003] However, since all of these activities are handicraft, they are 
very complicated and require much time amount, therefore, those who 
became an organizer — occasionally — bathing immediately after game 
termination — eating and drinking at ****** and the announcement hall - 
- as — not becoming — ** — saying — inconvenience — **** — there 
are many things. 

[0004] By the way, the application software which totals the score of a 
scorecard with development of the OA equipment of these days, using a 
personal computer etc. as what solves the above problems, and computes 
ranking is marketed. Moreover, a computer is used not only for totaling 



the result in which a lot of people competed for the game in this way 
but for the activity of totaling a lot of people's candidate's results 
result, and laborsaving is measured. 
[0005] 

[Problem (s) to be Solved by the Invention] However, when doing such an 
activity using OA equipment, both the highly efficient host device which 
processes data, such as a personal computer and an office computer, and 
the printer which prints the total result etc. are surely required. Thus, 
in the system of the OA equipment which combined the host device and the 
printer, the whole system was enlarged and there was a problem that a 
system price will also become an expensive considerable thing. 
[0006] Moreover, the application software carried not only in it but in 
the host computer was operated, and when skilled in neither actuation of 
a computer nor the operation of application software, there was a 
problem that an activity could not be advanced easily, until it 
performed data processing and carried out the printout of the result. 
[0007] Moreover, in the competition of a game, it was that in which the 
dissatisfaction that there are few advantages as compared with there 
being no great difference in many cases, and use of such OA equipment 
being having only saved labor the check of a total and the activity of 
ranking calculation as a result by the time amount which inputs a score 
into a host device, and the time amount posted to a form form in direct 
handwriting, and using an expensive and large-scale system remains. 
[0008] This invention aims at offering the printer which does 
automatically all activities until it carries out the printout of the 
total result to a form form from a data input by easy actuation, not 
using a host device in view of the above-mentioned conventional actual 
condition. 
[0009] 

[Means for Solving the Problem] Below, the configuration of the printer 
concerning this invention is described. The mark sheet reader which 
reads the information by which the printer of this invention was written 
in the mark sheet form, The processing unit which processes the 
information which this mark sheet reader read according to a 
predetermined principle, The form memory which memorizes the form 
information for printing the result of an operation of this processing 
unit, It consists of printing control means which compound and carry out 
the printout of a text generating means to generate the text 
corresponding to the result of an operation of the above-mentioned 
processing unit, and the form information memorized by the text which 
this text generating means generated, and the above-mentioned form 




memory. 

[0010] the above-mentioned mark sheet reader — for example, — from the 
existing mark sheet reader etc. — becoming — a processing unit — for 
example, CPU (Central-Processing-Unit) etc. — from — it becomes, form 
memory consists of a ROM (Read-Only-Memory) included for example, in the 
application card, and a text generating means and a printing control 
means consist of CPU, a system ROM, a subsystem only for image-data 
processings, etc. 
[0011] 

[Function] If this invention reads the information by which the mark 
sheet reader was written in the mark sheet and a processing unit 
processes this read information according to a predetermined principle, 
a text generating means will generate the text corresponding to the 
result of an operation of a processing unit. And a printing control 
means compounds and carries out the printout of the form information 
memorized by above-mentioned text and form memory. 

[0012] Thereby, all activities until it carries out the printout of the 
total result to a form form from a data input can be automatically done 
now by easy actuation, not using a host device. 
[0013] 

[Example] Hereafter, it explains in full detail, referring to a drawing 
about the example of this invention. Drawing 1 is the appearance 
perspective view of the printer concerning the first example. As shown 
in this drawing, the printer 1 equips the front right-hand side of 
equipment with the mark sheet reader 4 in the slot 2-1 for cards of two 
upper and lower sides, 2-2, and the front upper part the actuation 
display 3 and on the left-hand side of top-face anterior part. Moreover, 
in the center of a front face of equipment, the form cassette insertion 
opening 5 and the up back are equipped with the delivery roller 6 which 
discharges a printed form, and the paper output tray section 7 which 
lays the printed form discharged is formed in this side. And especially 
the interior of the body of equipment is equipped with the printing 
section which consists of the feed equipment which is not illustrated, a 
printer, a transport device, an anchorage device, etc. , and the control 
section mentioned later in detail, and it also has the function of the 
usual page printer which prints by connecting with the host computer 
other than the special print facility which also mentions this later. 
[0014] The above-mentioned slot 2-1 for cards and 2-2 are equipped with 
the soft curd (memory card) 8 which stored the application software for 
separating a printer 1 from connection of a host computer, and 
performing a special print uniquely free [ **** ]. Moreover, the 



actuation display 3 is equipped with the various actuation keys and 
liquid crystal display screen for a data input. And the mark sheet 
reader 4 has mark sheet insertion opening equipped with guide plate 4a, 
and the mark sheet exhaust port equipped with tray 4b, and has the 
reader which reads data in the mark sheet inserted inside equipment. 
[0015] After a user equips the slot 2-1 for cards, or 2-2 with soft curd 
8, equips the form cassette insertion opening 5 with the form cassette 
outside drawing and makes a mark sheet reader 4 read a predetermined 
mark sheet, he can key a data requirement from the actuation display 3, 
and can make for example, the game scorecard of the number of sheets of 
the request which becomes a printer 1 from desired form etc. print. A 
printer 1 performs predetermined printing in the form contained by the 
form cassette, and discharges a printed form on the paper output tray 
section 7 with the delivery roller 6. 

[0016] Next, drawing 2 is the block diagram showing the whole control- 
section configuration arranged in the interior of a printer 1. As shown 
in this drawing, to the bus line 11 of the printer control section 10 
The above-mentioned actuation display 3 and the slot 2-1 for cards, and 
2-2 are connected. Furthermore CPU (Central-Processing-Unit) 12, a system 
(ROM: Read-Only-Memory) ROM 13, systems RAM (RAM: Random-Access-Memory) 14 
and FRAM16, And printer I/F (I/F: interface) 17 is connected, and printer 
engine 18 is connected through this printer I/F17. And further, mark 
sheet reader controller 4c is connected, and reader 4d is connected 
through this mark sheet reader controller 4c. Hereafter, these 
configurations are explained. 

[0017] The actuation display 3 outputs the actuation information which 
it keys in order to perform printing processing to CPU12, and displays 
the information which should be reported to a user corresponding to the 
above-mentioned actuation by control from CPU12. 

[0018] It is equipped with the slot 2-1 for cards, and soft curd 8, and 
soft curd 8 contains AP-R0M8a. The specific form data for an application 
program for a printer 1 to perform special printing processing uniquely 
not using a host computer or a printout are stored in AP-R0M8a. Moreover, 
the slot 2-2 for cards is equipped with the soft curd 8 for CG which 
contains CG memory. This CG memory is ROM which memorizes the character- 
pattern data (font data and font data) corresponding to the character 
code contained in printing information. 

[0019] Mark sheet reader controller 4c detects the mark sheet inserted 
in insertion opening 4a, and drives reader 4d, and reader 4d outputs the 
data read in the mark sheet to CPU12. 

[0020] a system ROM 13 coordinates a printer 1 with a host computer, the 




basic program in the case of it being usually alike and making it 
operate is stored, and CPU 12 performs control of the print processing 
based on the printing information sent out from a host computer based on 
the program read from the system ROM 13. 

[0021] A system RAM 14 is equipped with an application program field, 
and memorizes temporarily the application program read from AP-R0M8a of 
soft curd 3 till special printing processing termination original with a 
printer. Moreover, it has the storage region used as a work area, and 
the keypad information inputted from the actuation display 4, the middle 
data generated by CPU 12 during processing are memorized temporarily. 
Furthermore, it has a page buffer field for one sheet of form, and the 
processing assignment information called the pseudo code or internal 
code which consists of the addresses of the memory (AP-R0M8a) which 
should be accessed in order to read each processing assignment 
information which CPU12 performs, i.e., printing information, etc. is 
memorized in order of printing. 

[0022] FRAM16 is a frame memory which has the capacity which stores the 
pattern data for one sheet of form. If it recognizes that FRAM16 is in 
the condition of pattern data which can be developed, CPU 12 reads a 
pseudo code from the page buffer field of the system RAM 14 mentioned 
above, analyzes this, generates pattern data with the soft curd 8 for CG 
based on the obtained result, will write in the pattern data one by one 
on the predetermined address of FRAM16, and will develop. And completion 
of expansion of the pattern data for one sheet of form transmits pattern 
data to printer engine 18 through printer I/F17. 

[0023] Printer engine 18 constitutes the printer of the printing section 
stated by explanation of drawing 1 . The pattern data by which the 
transfer was carried out [ above-mentioned ] are followed. For example, 
an LED print head, Drive the print head which consists of a laser print 
head etc. , and information write-in [ optical ] is generated. A photo 
conductor is exposed by the optical writing, an electrostatic latent 
image is formed on a photo conductor, the electrostatic latent image is 
developed in a toner image, the toner image is imprinted in a form, and 
it is constituted by the print processing section of the 
electrophotography method which prints by carrying out heat fixing of 
the form toner image. 

[0024] Moreover, in case a printer 1 is used as usual printer equipment, 
host I/F19 for connecting the host devices 20, such as a personal 
computer, is connected to the above-mentioned bus line 11. This host 
I/F19 is equipped with parallel I/F for connecting large-sized host 
devices, such as a large-sized computer besides serial I/F for 



# 



connecting small host devices, such as a personal computer and a 
workstation. 

[0025] Next, the configuration of the mark sheet which the above- 
mentioned mark sheet reader 4 is made to read is explained taking the 
case of the case where it applies to the scorecard of golf. First, the 
player name block 31 which is a mark block of the beginning of a 
scorecard is shown in drawing 3 . This player name block 31 consists of 
four lines, 3 ****s of each line are turned sideways, the alphabet of 26 
characters is printed together with the side of one line in 1 partition, 
and the rounded envelope for a mark is printed under each alphabetic 
character. And in the example of this drawing, the mark is entered in 
the rounded envelope under the alphabet 0, Z, A, K, I, M, A, S, A, R, 
and U which spells in order the identifier of the Ozaki ** which is the 
owner of this scorecard in Roman alphabet from the head partition of the 
first line 31-1 to the partition of the last of the line 31-4 of a tail, 
respectively. A mark sheet reader 4 reads these marks, and recognizes 
"OZAKIMASARU. " 

[0026] Next, the outside track score block 32 which is the next mark 
block of a scorecard is shown in drawing 4 . This outside track score 
block 32 is the score block 32-1 of four persons' player which 
constructs the course distance (YARDAGE) from two tea, the standard 
number of times at bat (PAR), and this party on the right from the left 
a hole number (NO), difficulty (HCP), and approximately, 32-2, and 32-3 
list from each column of 32-4. Corresponding to hole number (NO) 1-9 of 
an outside track, it turns 9 ****s of each column down from the top. The 
entry location 32-5-2 which marks the number like that of 1 on one 
partition as the entry location 32-5-1 which marks the number like that 
of 10 of a score is formed. Corresponding to 0 and 1, and them which 
show the number like that of 10, it prepares immediately downward, and 
the rounded envelope for a **** mark is printed by the entry location 
32-5-1 which marks the number like that of 10. Moreover, corresponding 
to 0-9, and them which show the number like that of 1, it prepares 
immediately downward, and the rounded envelope for a **** mark is 
printed by the entry location 32-5-2 which marks the number like that of 
1. There is no entry of a mark in the entry location 32-5-1 which marks 
the number like that of 10 of the block of the No. 1 hole of the score 
block 32-4 (player "Nakajima") in the example of this drawing, and the 
mark is entered in several 6 lower rounded envelope in the entry 
location 32-5-2 which marks the number like that of 1. Usually, by 
persons other than a beginner (beginner), it is very rare to take out 
ten or more scores with one hole, also in this example, there is no mark 
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in the number like that of 10, and, as for the block of the No. 1 hall 
in in other players "Ozaki", ,/ Nakaraura ,, > and "Murakami ", the mark is 
entered in the rounded envelope corresponding to 4, 5, and 6 of the 
number like that of 1. A mark sheet reader 4 reads these marks, and 
recognizes it as the scores of the No. 1 hall in in a player "Ozaki", 

Nakamura , Murakami , and Nakajima being 4 , 5 , 6 , and 6 , 
respectively. The same is said of the hole after No. 2. 
[0027] Then, the inside corner score block 33 which is the next mark 
block of a scorecard is shown in drawing 5 . Each column of two course 
distance (YARDAGE), the standard number of times at bat (PAR), and the 
score block four persons' player is prepared in the right from the left 
like the outside track score block 32 mentioned above by this inside 
corner score block 33 a hole number (NO), difficulty (HCP), and 
approximately. Corresponding to hole number (NO) 10-18 of an inside 
corner, as for each column, the entry partition 33-1 of the outside 
track score sum total, the entry partition 33-2 of the inside corner 
score sum total, out and the entry partition 33-3 of Inn' s score sum 
total, the entry partition 33-4 of a handicap, and the entry partition 
33-5 of a net score are further formed with nine entry partitions 
downward from the top at the lower part. 

[0028] The rounded envelope for a mark corresponding to 0-9, and they 
which show the number like the rounded envelope for a mark corresponding 
to 0-9, and them which show the number like that of 10, and that of 1 is 
printed up and down by the entry partition 33-1 of the outside track 
score sum total, and the entry partition 33-2 of the inside corner score 
sum total, respectively. In the example of mark entry shown in this 
drawing, as for the mark of the entry partition corresponding to the out 
(OUT) of the score block 32-1 (player "Ozaki"), a score shows that it is 
"41", and the mark of the entry partition corresponding to Inn (IN) 
shows in it that a score is "43. " 

[0029] Moreover, the rounded envelope for a mark corresponding to 0 and 
1, and they which show the number like that of 100 under Kaminaka, the 
rounded envelope for a mark corresponding to 0-9, and they which show 
the number like that of 10, and the rounded envelope for a mark 
corresponding to 0-9, and they which show the number like that of 1 are 
printed by the entry partition 33-3 of out and Inn' s score sum total, 
respectively. In the example of this drawing, the mark of the entry 
partition corresponding to the sum total (TOTAL) of the score block 32-1 
shows that the score sum total is "84. " 

[0030] And the rounded envelope for a mark corresponding to 0-4, and 
they which show the number like that of 10, and the rounded envelope for 
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a mark corresponding to 0-9, and they which show the number like that of 
1 are printed up and down by the entry partition 33-4 of a handicap, 
respectively. Usually, an official handicap has the place where 0 and a 
minimum have permitted the handicap 40 also to a normal member depending 
on a course (crab) in the case of a beginner although an upper limit is 
36. This drawing has set up even 4 as a number like that of 10 so that 
it can respond also in such a case. In the example of this drawing, the 
mark of the entry partition corresponding to the handicap (HANDICAP) of 
the score block 32-1 shows that a handicap is 12. 

[0031] The printing completely same in the entry partition 33-5 of a net 
score as the entry partition 33-3 of out and Inn' s score sum total is 
made by the last. And in the example of this drawing, the mark of the 
entry partition corresponding to a net score (NET SCORE) shows that a 
network is "72. " 

[0032] Next, the printer 1 of the first example of a configuration of 
having mentioned above reads the above mark sheets, and explains using 
the flow chart which shows the processing actuation which carries out a 
printout in predetermined form to drawing 6 . In addition, this 
processing equips with desired soft curd 8 (in this case, soft curd 8 
for golf competitions) the slot 2-1 for cards which a user shows to 
drawing 1 , and is started by performing the key input by an Enter key 
etc. from the actuation display 3 by CPU 12 of a control section 10 shown 
in drawing 2 . Moreover, in this processing, one in the counter of 
built-in in CPU 12 is set as a player counter. As for this player counter, 
the contents are cleared by initial setting. 

[0033] First, the display which asks the display screen of the actuation 
display 3 for the input of the number of players is performed (step SI). 
Here, the participating total number of "20" and a competition is 
inputted by the user from the numerical keypad of the actuation display 
3. 

[0034] Next, it distinguishes whether the input of the above-mentioned 
number is termination (step S2). And if the key input which shows 
correction or cancellation by the user is made (S2, N), it will return 
to the above-mentioned step SI. The number display inputted accidentally 
is eliminated by this, and the display which asks for the input of the 
number of players again is performed. 

[0035] On the other hand, if the key input which directs activation by 
the user is made (S2, Y), the number of players "20" by which the key 
input was carried out [ above-mentioned ] is stored in the predetermined 
field of a system RAM 14 (step S3). 

[0036] Then, the display which asks for insertion of a scorecard (mark 



sheet) is performed (step S4), and it distinguishes whether the 
scorecard was inserted in the mark sheet reader 4 (step S5), and step S4 
and S5 are repeated until a scorecard is inserted. A scorecard is 
inserted each one for every player which ended the game, because the 
manager is only present, he may do, or a manager collects the scorecards 
of all players, and you may make it insert here. 
[0037] And the mark of a scorecard will be read if a scorecard is 
inserted in a mark sheet reader 4 (S5, Y) (step S6). Thereby, the mark 
of the identifier (each entry partition of drawing 3 ) of a player, a 
handicap (entry partition 33-4 of the score block 32-1 of drawing 5 ), 
and the score (entry partition corresponding to the hole numbers 1-18 of 
drawing 3 and the score block 32-1 of drawing 4 ) for every hole is read, 
and the location data of these ************ mark are once stored in the 
predetermined field of a system RAM 14. 

[0038] Next, it distinguishes whether all the data of a scorecard were 
read (step S7). This processing is processing which investigates the 
location data of a mark in which the identifier stored in the 
predetermined field of the above-mentioned system RAM 14, a handicap, 
and the score for every hole are shown, and distinguishes whether there 
is any entry partition in which at least one data is not stored among 
these. 

[0039] If there is an entry partition in which data are not stored, it 
will judge that it is omission in entry of a mark (S7, N), and after 
performing a being [ omission in entry ]-in this case **** alarm display 
(step S8), the above-mentioned data of a system RAM 14 clear the field 
once stored (step S9), and return to the above-mentioned step S5. 
[0040] Thus, when the omission in entry of a mark is in the inserted 
scorecard, a user inserts again the scorecard in which the mark was 
reentered correctly, and reinputs right data. 

[0041] At the above-mentioned step S7, when all the data of a scorecard 
are read, "1" increment of (S7, Y), and the player counter is carried 
out (step S10), the value of the player counter after this increment is 
compared with the number of players stored in the system RAM 14, and it 
distinguishes whether counting by the player counter is counting up 
(step Sll). 

[0042] And if it is not counting up (Sll, N), it repeats until reading 
of the scorecard of all players ends returning to the above-mentioned 
step S4 and processing step S4-S11 again. 

[0043] When reading termination of the scorecard of all players is 
checked at the above-mentioned step Sll, (Sll, Y), The score data of all 
the read scorecards are totaled, for every player The operation which 
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computes a gross by totaling out and Inn's score, and computes a network 
by deducting a handicap from this computed gross is performed. A player 
name, the sum total score of out, Inn' s sum total score, a gross, a 
handicap, and the results data that consist of a network are created 
(step S12). 

[0044] Then, based on the network value for every player which carried 
out [ above-mentioned ] calculation, results data are sorted in 
ascending order, and the player data located in a line in order of 
ranking are created (step S13). Next, from the soft curd 8 inserted in 
the slot 2-1 for cards, form data are read, the scorecard form data 
(image data) which consist of line counts corresponding to the number of 
players are generated based on this read form data and the number of 
players (this example "20") stored in the system RAM 14, and this image 
data is developed to FRAM16 (step S14). 

[0045] Furthermore, alphabetic data, such as a full name and a score, is 
generated based on the results data (player data) which carried out 
[ above-mentioned ] creation, and sequential expansion of the these- 
generated alphabetic data (image data) is carried out at the notation 
column (address) to which the image data of the scorecard form developed 
by FRAM16 corresponds (step S15). 

[0046] And expansion of all data is completed, and the printout of the 
image data developed to this FRAM16 is transmitted and carried out to 
printer engine 18 through printer I/F17 (step S16). In this processing, 
a printout is copied and carried out to the fixed form form of the 
proper size of the number of sheets for a total of player several 
minutes. 

[0047] Thereby, game results, such as each ranking, can be known by an 
organizer not posting to a large-sized form form by "000 Golf 
competition scorecard" which the player was distributed at hand each one, 
for example, is shown in drawing 7 , and the scorecard to which the 
title was attached, and it can leave each one of hands by considering 
the scorecard as commemoration. 

[0048] Moreover, like the first example of the above, a printout may not 
be copied and carried out to a fixed form form, but a printout may be 
carried out to one sheet of the same large-sized form form as the case 
where it writes by hand, by a plotter etc. so that it can ****** for the 
hall like before. 

[0049] It explains below by making this into the second example. Drawing 
8 is the block diagram showing the hardware configuration of the control 
section as the second example prepared in the interior of the printer 1 
shown in drawing 1 . Printer control-section 10' shown in this drawing 




gives and shows the same sign about the same component as the printer 
control section 10 shown in drawing 2 . The plotter data converter 21 is 
newly connected to a bus line 11, and, as for printer control-section 
10' shown in drawing 8 , plotter I/F22 is connected to the plotter data 
converter 21. The plotter 25 as shown in drawing 9 is connected to this 
plotter I/F22 by the interconnection cable 26 free [ attachment and 
detachment ]. 

[0050] In this 2nd example, CPU12 shown in drawing 8 controls the 
plotter data converter 21, transforms the pattern data developed to 
FRAM16 to the printing data which are adapted for a plotter 25, and 
outputs this to a plotter 25 through plotter I/F22. 

[0051] In the second example of such a configuration, it explains using 
the flow chart which shows the processing actuation which reads the mark 
sheet mentioned above and carries out a printout in predetermined form 
to drawing 10 . In addition, this processing is the same as processing 
actuation of the first example shown in drawing 6 almost, and the same 
step number is given and shown in the same processing actuation. 
Moreover, this processing is started by CPU12 of control-section 10' 
shown in drawing 8 by calling an optional menu to the actuation display 
3, and carrying out the assignment input of the plotter printing, after 
a user equips a printer 1 with the soft curd 8 for golf competitions and 
connects a plotter 25 to plotter I/F22. 

[0052] First, it processes like the case of drawing 6 to steps S1-S15. 
And the pattern data developed to FRAM16 are transmitted to the plotter 
data converter 21 after the above-mentioned step S15 (step S21), the 
purport which starts plotter printing from this to the actuation display 
3 is displayed (step S22), and the key input from the user who checks 
this is stood by (step S23). 

[0053] When connection of a plotter 25, the set of a form form, etc. are 
checked by the user and it checks that alter operation of a check or the 
Enter key had been carried out from the actuation display 3, data are 
transmitted to a plotter 25 through plotter I/F22 from (S23, Y), and the 
plotter data converter 21, and a printout is started (step S24). Thereby, 
"000 Golf competition scorecard" shown in drawing 7 and the scorecard to 
which the title was given are printed by the large-sized form form. 
[0054] In addition, in the example mentioned above, although each is 
printing the data of a player in order of ranking to the scorecard, it 
may be made to carry out a sequential notation for every party at the 
order of game initiation like the case of handwriting. 
[0055] Moreover, although he is trying to make one scorecard read for 
every player, if the automatic recognition of the player name can be 
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been made to carry out in the serial number etc. and four partners' 
results are read in one scorecard at a time for every party, the large 
competition, for example exceeding 100 persons can also perform from a 
data input to printing of a scorecard still more quickly. 
[0056] Moreover, although the application program is read from a system 
RAM 14 and processing is performed in the above-mentioned example once 
it loads the application program of soft curd 8 to the application 
program field of a system RAM 14, it may be made to perform processing, 
carrying out direct access of the AP-R0M8a of soft curd 8, without 
restricting to this. 

[0057] Moreover, although the example which reads the mark entered in 
the scorecard of golf and carries out a data total was explained, this 
invention is not limited to reading of the scorecard of golf, if the 
application software which reads the mark sheet with which data, such as 
other data, for example, the clinical recording of a hospital, a 
questionnaire, and national census, were written in soft curd (memory 
card) 8, and totals is contained, it can use for the total of any data 
and various application will be considered. 
[0058] 

[Effect of the Invention] Since all activities until it carries out the 
printout of the total result to a form form from a data input can do 
automatically by easy actuation only by inserting in a printer the soft 
curd constituted by the printer body free [ attachment and detachment ] 
according to this invention, not using a host device as explained to the 
detail above, the cheap printing system which became unnecessary [ the 
large-sized system which combined the highly efficient and expensive 
host device ], therefore printing cost and power consumption reduced is 
realizable. Moreover, only by exchanging the soft curd equipped with 
what kind of total, and making the mark of an adapted mark sheet read, 
since from the total of data to printing is performed automatically, it 
can work easily and quickly by becoming skilled neither about actuation 
of a device nor the operation of software. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the appearance 
configuration of the printer of the first example. 

[Drawing 2] It is the block diagram showing the whole control-section 

configuration of the printer of the first example. 

[Drawing 3] It is drawing (the 1) explaining a mark sheet. 

[Drawing 4] It is drawing (the 2) explaining a mark sheet. 

[Drawing 5] It is drawing (the 3) explaining a mark sheet. 

[Drawing 6] It is a flow chart explaining the processing actuation based 

on the application program in the soft curd by CPU of the first example. 

[Drawing 7] It is drawing showing an example of printing form. 

[Drawing 8] It is the block diagram showing the whole control-section 

configuration of the printer of the second example. 

[Drawing 9] It is drawing showing the plotter connected to the printer 
of the second example. 

[Drawing 10] It is a flow chart explaining the processing actuation 
based on the application program in the soft curd by CPU of the second 
example. 

[Description of Notations] 

I Printer 

2-1, 2-2 Slot for cards 

3 Actuation Display 

4 Mark Sheet Reader 
4a Guide plate 

4b Tray 

4c Mark sheet reader controller 
4d Reader 

5 Form Cassette Insertion Opening 

6 Delivery Roller 

7 Paper Output Tray Section 

8 Soft Curd (Memory Card) 

10 10' Printer control section 

II Bus Line 

12 CPU (Central-Processing-Unit) 

13 System ROM (ROM: Read-Only-Memory) 



14 System RAM (RAM: Random-Access-Memory) 

16 FRAM 

17 Printer I/F (I/F: Interface) 

18 Printer Engine 

21 Plotter Data Converter 

22 Plotter I/F 

25 Plotter 

26 Interconnection Cable 
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